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Abstract

As sports related injuries such as Achilles tendinopathy are prevalent, it is important to investigate new treatment
modalities which are safe, easy-to-apply and effective. Over the last decade, glucose 5% injections have received more
attention among clinicians. Unfortunately, no large randomized clinical trials have confirmed their effectiveness so far.
This article invites the medical community for further basic-science and clinical studies to clarify the potential benefits
of local glucose 5% injections for Achilles tendinopathy. The goal of introducing the term Glucopuncture is to raise
awareness among physicians of the interesting risk-benefit ratio of regional glucose 5% injections and to point out the
difference with Prolotherapy.

Keywords: Achilles tendinopathy; Glucopuncture; Pain Modulation; Prolotherapy; Sports Medicine

1. Introduction

Achilles tendinopathy (AT) is a clinical term describing an injury of the Achilles tendon where the patient presents with
pain, swelling, reduced performance or a combination of those [1]. Usually, these symptoms exacerbate by physical
activities such as walking, jumping, and running [2]. Achilles tendinopathy is commonly observed in runners, tennis
players, soccer players, jumpers, basketball players, cyclists, and gymnasts [3-5]. Unfortunately, clinical diagnosis and
management of AT are not straightforward [6].

Achilles tendinopathy is often defined as a degenerative, non-inflammatory, condition and is usually described as an
overuse injury [7]. It is a painful condition which may be accompanied by alterations in the tendon's structure such as
proliferation of tenocytes, degeneration in tendon cells and disruption of collagen fibers [8]. Neo-vascularization may
also play an important role [9]. The major histological and molecular features of tendinopathy include disorganization
of collagen fibers, increase in sensory nerve innervation, dysregulated extracellular matrix homeostasis, increased
inflammatory mediators, increased immune cells, and enhanced cellular apoptosis [10].

Extrinsic causes of Achilles tendinopathy include overuse such as increased intensity or duration of activity, improper
shoes, and previous local treatments with corticosteroid injections. Intrinsic causes of Achilles tendinopathy include
varus heel or varus forefoot, quinolone antibiotics and oral corticosteroid treatment.

Injections adjacent to the Achilles tendon with corticosteroids can be effective on the short run but are avoided because
of poor long-term results and serious side effects [11]. Platelet Rich Plasma and hyaluronic acid injections are
sometimes effective but rather expensive [12, 13].
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2. Definition of Glucopuncture

Glucopuncture is an easy-to-learn office procedure which can be performed without ultrasound guidance.
Glucopuncture is defined as an injection-based therapy for the management of a variety of musculoskeletal conditions
in the inpatient setting [14-17]. It consists of multiple local injections with Glucose 5% in Water (G5W) or Dextrose 5%
in Water (D5W). Injections are mainly given in dermis, muscles, fascia, tendons and ligaments. As the injectate is
inexpensive, the technique is interesting for low-income countries and for low-income patients in high-income cities.

3. Working Hypothesis

Glucopuncture has two clinical effects, tissue repair (a) and pain modulation (b). Anecdotal evidence suggests that
glucopuncture can have favorable effects on the physiological repair mechanisms of damaged or inflamed tissues such
as muscles, fascia, tendons, and ligaments (a). In vitro studies suggest that even low concentrations of glucose can induce
several growth factors, but it is not clear yet if this is also the case when injecting glucose in the extracellular matrix
(ECM). Anyway, growth factor stimulation may explain tissue repair observed after glucose injections. But pain
modulation (b) is also an important effect of glucose 5% injections. As multiple injections in soft tissues are given, one
also reaches multiple peripheral nerve endings in those muscles, tendons and ligaments. One also reaches the pain
receptors in the dermis while giving intradermal injections. When giving intradermal injections, transient receptor
potential ankyrinl (TRPA1), a member of the TRP channels, may act as 'polymodal cellular sensor' on primary sensory
neurons where it mediates the peripheral and central processing of pain [18, 19]. It is hypothesized that a major path
way in explaining the effects of glucopuncture in pain modulation (analgesia, not anesthesia) is agonism of the transient
receptor potential ion channel vanilloid 1 (TRPV1). TRPV1 is commonly referred to as the vanilloid or capsaicin receptor
and is critically involved in inflammatory pain [20]. But recent data demonstrate that TRPV1 is also crucial for the
needle effect and that it can initiate the excitatory pNR1-pCaMKII pathway, at peripheral DRG and central SC-SSC level
[21]. Dry needling might downregulate proinflammatory neuropeptides, proinflammatory cytokines, and
neurotrophins, and modulate TRPV1 [22-26]. This means that TRPV1 is probably a nonspecific effect of glucopuncture
[27]. That is why the ATP hypothesis has been proposed to explain the specific effect of glucose injections in the ECM.
The energy demands of the nervous system are primarily met by glucose which is oxidized through glycolysis and
oxidative phosphorylation to produce ATP [28, 29]. This may explain the importance of glucose abundance for
peripheral nerve endings to modulate peripheral (regional) pain [30]. The pathways of ATP production have to respond
rapidly to changes in energy demand at the synapse to sustain neuronal activity [31, 32]. However, there is no solid
scientific back-up of the ATP hypothesis (yet) to explain the clinical effects of glucopuncture. When giving intramuscular
injections, substance P may play an additional role in the antinociceptive effects of glucose injections [33]. And
epidermal growth factor (EGF) may play a key role in tissue healing after intradermal glucose injection [34]. Recent
findings suggest that glucose can reduce TNF-a-induced NF-«xB activation, upregulation of proinflammatory cytokines,
and metabolic dysfunction [35].

4. History of Glucopuncture

Glucose and dextrose injections have been used for decades in prolotherapy [36-38]. Prolotherapy is an American
injection technique which applies hypertonic concentrations of dextrose (10- 20% net concentration) into the entheses
of tendons and ligaments. Such hyperosmolar injections into the extracellular matrix (ECM) cause an immediate osmotic
shock. This hyperosmotic stress extracts water from cells, inducing cell shrinkage. This leads to a series of changes in
intracellular kinase cascades [39]. The osmotic shock rapidly leads to cell membrane rupture, cell destruction and cell
death. Products such as arachidonic acid from the cell membrane are released in the ECM. This can evoke a strong (local)
inflammatory reaction. The latter can lead to deposition of new collagen and tissue proliferation - hence the name
prolotherapy [40,41]. This process can lead to shrinking of connective tissue, which can be interesting when dealing
with elongated ligaments. Prolotherapy can also lead to thickening of tendons [42, 43]. Thickening of connective tissue
may be an advantage when dealing with weak tendons or ligaments but it is a disadvantage when treating, for example,
Dupuytren’s Grade 1. Hypertonic glucose injections may also have negative effects on nerve conduction [43]. In the
search for injection solutions without these undesired effects, isotonic injectates are recommended, such as glucose 5%
or dextrose 5% [44]. Isotonic glucose injections probably stimulate growth factors but they do not evoke inflammatory
reaction through osmotic shock (which is typical for prolotherapy). Adding local anesthetics to glucose 5% is not
required (see Table 1).
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Table 1 Difference between Prolotherapy and Glucopuncture

Prolotherapy | Glucopuncture
What?
Hypertonic Glucose | x -
Local Anaesthetics | x -
Isotonic Glucose - X
Where?
Intradermal - X
Intramuscular - X
Peritendinous - X
Intraligamentous X X
Intraarticular X -
How?
Osmotic Shock X -
Proliferation X -
Growth Factors X X
ATP Production X X

5. Diverse Application of Isotonic Glucose Injections

The application of glucose 5% injections was first introduced in South Korea by Dr Kim MY in 1997 for treatment of
myofascial trigger points [45]. Later on, glucose 5% injections were used to treat Achilles tendinopathy [46], tennis
elbow [47], low back pain [48], carpal tunnel syndrome [49], rotator cuff [50, 51], epidural injection [52], sports injuries
[53] and nerve hydrodissection [54]. In a recent study, the short term effects of glucose 5% injections were similar to
cortisone, and the long term effects were even better than cortisone [55]. It seems that glucose 5% injections might
replace steroid injections in the near future, especially in the treatment of non-rheumatic musculoskeletal pain, regional
neuropathic pain and sports injuries [56].

6. Clinical Application of Glucopuncture

There are two main injection techniques used in Glucopuncture, superficial injections and deep injections. Superficial
injections are given in dermis, deep injections are applied into ‘soft tissues’ such as myofascial trigger points, tendons
and ligamentous pain points. The superficial injections are given for pain modulation, deep injections are given for both
local pain modulation and local tissue repair.

As a single session usually gives rise to temporary pain modulation, sessions need to be repeated on a regular basis.
Fresh sports-related injuries usually need only one or two sessions which can be given in the same week, chronic
tendinopathies require between five and ten weekly (or two-weekly) sessions. In chronic cases, one should also check
the calf muscles for muscular trigger points and also check the lower back and hips. The most frequent side effects of
GP are bruising, itching and local dermatitis. These usually subside without treatment within a week.

7. Call for More Research

It is obvious that large randomized controlled trials are required to make specific recommendations regarding ideal
protocols and indications of Glucopuncture. In the meantime, no strong claims about glucopuncture can be made. The
introduction of this new term to describe isotonic glucose (or dextrose) injections may increase awareness about this
novel technique among both patients as well as professional health care providers.

316



World Journal of Advanced Research and Reviews, 2022, 15(02), 314-321

8. Glucopuncture for Achilles Tendinopathy

Clinical examination is focused on the Achilles tendons, heels and calf muscles. Passive ankle dorsiflexion and active
resisted plantar flexion may cause increased pain. Tendon rupture needs to be excluded before injections are started
[57]. During clinical examination, the area which is tender to palpation needs to be identified first. This zone may vary
depending on the type of tendinopathy. When dealing with mid-portion Achilles tendinopathy, the tender zone is usually
from 2,5 to 5 cm (1 to 2 inch) away from the calcaneus. When dealing with insertional Achilles tendinopathy, the tender
zone is found near the insertion of the tendon close to the heel bone. Nodules and crepitation may also be present.
Myofascial trigger points may be found in the calf muscle.

The treatment itself is remarkably simple and straightforward (Fig 1). Ultrasound guidance is not required as the
injections are palpation-guided. This approach makes the procedure less time consuming and less expensive. The
injections are given while the patient is lying prone. The procedure typically takes less than a minute to perform. After
identifying the tender zone, one gives multiple subcutaneous injections with glucose 5% in that region. The injections
are usually given 1 cm apart. About 1 mL is given in each spot with a 30 G or 27 G needle. If both the medial side of the
Achilles as well as the lateral side are tender, both sides are injected. If subcutaneous injections are not effective,
injections closer to the tendon are advised. The total volume per session is usually between 5 and 10 mL, depending on
the size of the tender region. If necessary, injections are also given in muscular trigger points in the calf (Fig. 2).

Figure 1 Subcutaneous Injections of Glucose 5% (Five injections on Each Side)

Figure 2 Intramuscular Injections of Glucose 5%, 1 - 3 cm deep (about 0,4 - 1,2 inch)
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Usually, the patient experiences some improvement after the injections. The patient may report that pain has
diminished after the procedure, or walking is more comfortable. This is rather surprising, as no local anesthetics are
added. Unfortunately, this pain modulating effect of isotonic glucose does not last. To obtain long term and lasting
results, repetition is required. More clinical research is required to confirm these anecdotal experiences. It is obvious
that glucopuncture can or should be combined with other treatment modalities such as eccentric exercises [58] and
functional rehabilitation of the Achilles tendon [59, 60].

9. Conclusion

As Achilles tendon injuries are very prevalent, it is important that patients all over the world have access to treatment
modalities which are safe, affordable and effective. Several clinicians have experienced that glucose 5% injections are
an inexpensive and easy-to-learn technique to modulate pain and to support tendon repair. Glucopuncture can be
considered as a low invasive, safe and highly accessible form of treatment for mild forms of musculoskeletal pain,
including Achilles tendinopathy. More research in this field may confirm this hypothesis.

Compliance with ethical standards

Disclosure of conflict of interest

Both authors declare there were no conflicts of interests while writing this article.

Funding

Both authors declare they did not receive any specific grant from funding agencies in the public, commercial, or not-for-
profit sectors.

References

[1]  Matthews W, Ellis R, Furness ], Hing WA. The clinical diagnosis of Achilles tendinopathy: a scoping review. Peer].
2021 Sep 28, 9:e12166

[2]  Knapik]], Pope R. Achilles Tendinopathy: Pathophysiology, Epidemiology, Diagnosis, Treatment, Prevention, and
Screening. ] Spec Oper Med. 2020 Spring, 20(1):125-140

[3] Maffulli N, Longo UG, Kadakia A, Spiezia F. Achilles tendinopathy. Foot Ankle Surg. 2020 Apr, 26(3):240-249.

[4] Dakin SG, Newton ], Martinez FO, Hedley R, Gwilym S, Jones N, Reid HAB, Wood S, Wells G, Appleton L, Wheway
K, Watkins B, Carr AJ]. Chronic inflammation is a feature of Achilles tendinopathy and rupture. Br | Sports Med.
2018, 52(6):359-367.

[5]  Silbernagel KG, Hanlon S, Sprague A. Current Clinical Concepts: Conservative Management of Achilles
Tendinopathy. ] Athl Train. 2020, 55(5):438-447

[6]  Maffulli N, Longo UG, Kadakia A, Spiezia F. Achilles tendinopathy. Foot Ankle Surg. 2020, 26(3):240-249

[71 Magnan B, Bondi M, Pierantoni S, Samaila E. The pathogenesis of Achilles tendinopathy: a systematic review. Foot
Ankle Surg. 2014, 20(3):154-9

[8] Longo UG, Ronga M, Maffulli N. Achilles Tendinopathy. Sports Med Arthrosc Rev. 2018, 26(1):16-30.

[9] Dakin SG, Newton ], Martinez FO, Hedley R, Gwilym S, Jones N, Reid HAB, Wood S, Wells G, Appleton L, Wheway
K, Watkins B, Carr AJ]. Chronic inflammation is a feature of Achilles tendinopathy and rupture. Br ] Sports Med.
2018, 52(6):359-367.

[10] Millar NL, Silbernagel KG, Thorborg K, Kirwan PD, Galatz LM, Abrams GD, Murrell GAC, McInnes IB, Rodeo SA.
Tendinopathy. Nat Rev Dis Primers. 2021, 7(1):1

[11] Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of corticosteroid injections and other injections for
management of tendinopathy: a systematic review of randomised controlled trials. Lancet, 2010 376(9754):
1751-67

[12] Mlynarek RA, Kuhn AW, Bedi A. Platelet-Rich Plasma (PRP) in Orthopedic Sports Medicine. Am ] Orthop (Belle
Mead NJ). 2016, 45(5):290-326.

318



World Journal of Advanced Research and Reviews, 2022, 15(02), 314-321

Fogli M, Giordan N, Mazzoni G. Efficacy and safety of hyaluronic acid (500-730kDa) Ultrasound-guided injections
on painful tendinopathies: a prospective, open label, clinical study. Muscles Ligaments Tendons ]. 2017,
7(2):388-395.

Kersschot ], Treatment of Sports Injuries with Glucopuncture. Archives in Biomedical Engineering &
Biotechnology 2021, 5(1):1-4

Kersschot |, Intradermal Glucose Injections for Mild Localized Neuropathic Pain - A New Approach to Reduce
Pain Medication, Global Journal of Medical Research 2022, 22 (6):1-6

Kersschot J. Glucopuncture for Rotator Cuff Related Shoulder Pain: an Alternative for Cortisone?. Clin Rev Cases.
2022, 4(2):1-4

Kersschot |, Borms ], Isotonic glucose injections for anterior knee pain: A clinical case study, World Journal of
Advanced Research and Reviews, 2022, 15(1):391-395

Maglie R, Souza Monteiro de Araujo D, Antiga E, Geppetti P, Nassini R, De Logu F. The Role of TRPA1 in Skin
Physiology and Pathology. Int ] Mol Sci. 2021, 22(6):3065.

Kersschot ], Intradermal Glucose Injections for Mild Localized Neuropathic Pain - A New Approach to Reduce
Pain Medication, Global Journal of Medical Research 2022, 22 (6): 1-6

Sondermann JR, Barry AM, Jahn O, Michel N, Abdelaziz R, Kiigler S, Gomez-Varela D, Schmidt M. Vtilb promotes
TRPV1 sensitization during inflammatory pain. Pain. 2019, 160(2):508-527.

Chen HC, Chen MY, Hsieh CL, Wu SY, Hsu HC, Lin YW. TRPV1 is a Responding Channel for Acupuncture
Manipulation in Mice Peripheral and Central Nerve System. Cell Physiol Biochem. 2018, 49(5):1813-1824.

McDonald JL, Cripps AW, Smith PK. Mediators, Receptors, and Signalling Pathways in the Anti-Inflammatory and
Antihyperalgesic Effects of Acupuncture. Evid Based Complement Alternat Med. 2015, 2015:975632.

Guo ZL, Fu LW, Su HF, Tjen-A-Looi SC, Longhurst JC. Role of TRPV1 in acupuncture modulation of reflex excitatory
cardiovascular responses. Am ] Physiol Regul Integr Comp Physiol. 2018, 314(5):R655-R666.

Chen HC, Chen MY, Hsieh CL, Wu SY, Hsu HC, Lin YW. TRPV1 is a Responding Channel for Acupuncture
Manipulation in Mice Peripheral and Central Nerve System. Cell Physiol Biochem. 2018, 49(5):1813-1824.

Huang W, Kutner N, Bliwise D. Complexity of sham acupuncture. JAMA Intern Med. 2013, 173(8):713.

Dimitrova A, Murchison C, Oken B. Acupuncture for the Treatment of Peripheral Neuropathy: A Systematic
Review and Meta-Analysis. ] Altern Complement Med. 2017, 23(3):164-179

Kersschot ], Treatment of Dorsal Back Pain with Glucopuncture. Med Case Rep Rev, 2021 (4) 1-3
Ashrafi G, Ryan TA. Glucose metabolism in nerve terminals. Curr Opin Neurobiol. 2017 (45) 156-161

Sobieski C, Fitzpatrick M], Mennerick S]. Differential Presynaptic ATP Supply for Basal and High-Demand
Transmission. | Neurosci. 2017, 37(7):1888-1899

Kersschot ], Intradermal Glucose Injections for Mild Localized Neuropathic Pain - A New Approach to Reduce
Pain Medication, Global Journal of Medical Research 2022, 22 (6) 1-6

Ashrafi G, Ryan TA. Glucose metabolism in nerve terminals. Curr Opin Neurobiol. 2017 (45) 156-161

Sobieski C, Fitzpatrick M], Mennerick SJ. Differential Presynaptic ATP Supply for Basal and High-Demand
Transmission. | Neurosci. 2017, 37(7):1888-1899

Han DS, Lee CH, Shieh YD, Chang CT, Li MH, Chu YC, Wang JL, Chang KV, Lin SH, Chen CC. A role for substance P
and acid-sensing ion channel 1a in prolotherapy with dextrose-mediated analgesia in a mouse model of chronic
muscle pain. Pain. 2022, 163(5): e622-e633.

Chen CL, Kao CC, Yang MH, Fan GY, Cherng JH, Tsao CW, Wu ST, Cha TL, Meng E. A Novel Intravesical Dextrose
Injection Improves Lower Urinary Tract Symptoms on Interstitial Cystitis/Bladder Pain Syndrome. Front
Pharmacol. 2021, 12:755615.

Wu YT, Chen YP, Lam KHS, Reeves KD, Lin JA, Kuo CY, Mechanism of glucose water as a neural injection: a
perspective on neuroinflammation, Life 2022, 12 (6), 832

Reeves KD, Sit RW, Rabago DP. Dextrose Prolotherapy: A Narrative Review of Basic Science, Clinical Research,
and Best Treatment Recommendations. Phys Med Rehabil Clin N Am. 2016, 27(4):783-823.

319



[46]

[47]

[48]

[49]

[50]

[51]

[52]

World Journal of Advanced Research and Reviews, 2022, 15(02), 314-321

Rabago D, Nourani B. Prolotherapy for Osteoarthritis and Tendinopathy: a Descriptive Review. Curr Rheumatol
Rep. 2017, 19(6):34.

Yelland M], Sweeting KR, Lyftogt JA, et al. Prolotherapy injections and eccentric loading exercises for painful
Achilles tendinosis: a randomised trial. Br | Sports Med. 2011, 45:421-428.

Wang L, Dai W, Lu L. Hyperosmotic stress-induced corneal epithelial cell death through activation of Polo-like
kinase 3 and c-Jun. Invest Ophthalmol Vis Sci. 2011,16, 52(6):3200-6.

Ekwueme EC, Mohiuddin M, Yarborough JA, Brolinson PG, Docheva D, Fernandes HAM, et al. Prolotherapy
induces an inflammatory response in human tenocytes in vitro. Clin Orthop Relat Res. 2017, 475(8):2117-27

Padhiar N, Curtin M, Aweid O, et al. The effectiveness of Prolotherapy for recalcitrant Medial TIBIAL Stress
Syndrome: a prospective consecutive CASE series. ] Foot Ankle Res. 2021, 14(1):32.

Lin CL, Chen YW, Wu CW, Liou TH, Huang SW. Effect of Hypertonic Dextrose Injection on Pain and Shoulder
Disability in Patients with Chronic Supraspinatus Tendinosis: A Randomized Double-Blind Controlled Study. Arch
Phys Med Rehabil. 2022, 103(2):237-244.

Yoshii Y, Zhao C, Schmelzer JD, Low PA, An KN, Amadio PC. The effects of hypertonic dextrose injection on
connective tissue and nerve conduction through the rabbit carpal tunnel. Arch Phys Med Rehabil. 2009,
90(2):333-9

Solmaz I, Orscelik A, Koroglu O. Modified prolotherapy by 5% dextrose: Two years experiences of a traditional
and complementary medicine practice center in Turkey. ] Back Musculoskelet Rehabil. 2022, 35(4):763-770.

Kim MY, Na YM, Moon JH. Comparison on treatment effects of dextrose water, saline and lidocaine for trigger
point injection. ] Korean Acad Rehab Med 1997, 21:967-973.

Lyftogt ]. Prolotherapy and Achilles tendinopathy: a prospective pilot study of an old treatment. Australas
Musculoskel Med. 2005; 10:16-19.

Kersschot ], Management of Lateral Elbow Pain with Glucopuncture. Global Journal of Orthopedics Research
2021, 3(1): 1-3

Kéroglu 0, Orsgelik A, Karasimav O, Demir Y, Solmaz I, Is 5% dextrose prolotherapy effective for radicular low
back pain? Gulhane Medical Journal 2019, 61 (3): 123-127.

Wu YT, Ke MJ, Ho TY, Li TY, Shen YP, Chen LC. Randomized double-blinded clinical trial of 5% dextrose versus
triamcinolone injection for carpal tunnel syndrome patients. Ann Neurol. 2018, 84(4): 601-610

Amanollahi A., Asheghan M., Hashemi S, Subacromial corticosteroid injection versus subcutaneous 5% dextrose
in patients with chronic rotator cuff tendinopathy: A short-term randomized clinical trial, Interventional
Medicine and Applied Science IMAS 2020, 11(3), 154-160

Kersschot J. Glucopuncture for Rotator Cuff Related Shoulder Pain: an Alternative for Cortisone?. Clin Rev Cases.
2022, 4(2): 1-4

Maniquis-Smigel L, Dean Reeves K, Jeffrey Rosen H, Lyftogt ], Graham-Coleman C, Cheng AL, Rabago D. Short
Term Analgesic Effects of 5% Dextrose Epidural Injections for Chronic Low Back Pain: A Randomized Controlled
Trial. Anesth Pain Med. 2016, 6 (1): e42550

Kersschot ], Treatment of Sports Injuries with Glucopuncture. Archives in Biomedical Engineering &
Biotechnology 2021, 5(1)

Lam KHS, Hung CY, Chiang YP, Onishi K, Su DCJ, Clark TB, Reeves KD. Ultrasound-Guided Nerve Hydrodissection
for Pain Management: Rationale, Methods, Current Literature, and Theoretical Mechanisms. | Pain Res. 2020, 4
(13):1957-1968

Wu YT, Wu CH, Lin JA, Su DC, Hung CY, Lam SKH. Efficacy of 5% Dextrose Water Injection for Peripheral
Entrapment Neuropathy: A Narrative Review. Int ] Mol Sci. 2021, 22(22):12358.

Kersschot ], Borms ], Isotonic glucose injections for anterior knee pain: A clinical case study, World Journal of
Advanced Research and Reviews, 2022, 15(01), 391-395

Shamrock AG, Varacallo M. Achilles Tendon Rupture. 2020 Aug 8. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2020 Jan-. PMID: 28613594.

Childress MA, Beutler A. Management of chronic tendon injuries. Am Fam Physician. 2013 Apr 1, 87(7):486-90.

320



World Journal of Advanced Research and Reviews, 2022, 15(02), 314-321

Kauwe M. Acute Achilles Tendon Rupture: Clinical Evaluation, Conservative Management, and Early Active
Rehabilitation. Clin Podiatr Med Surg. 2017, 34(2):229-243.

Silbernagel KG, Hanlon S, Sprague A. Current Clinical Concepts: Conservative Management of Achilles
Tendinopathy. ] Athl Train. 2020, 55(5):438-447

321


https://www.researchgate.net/publication/362960477

